Abstract: On this work a laser induced fluorescence system for microdroplets fluorescence quantification is described on detail, and it is characterized considering flow rate, laser power and fluorophore concentration. At the end, results of a microdroplet essay are presented.
Experimental methods

Fabrication of microfluidic chip
The microfluidic chips were fabricated using standard PDMS soft lithography technique based on mold/replica. Molds were made using photolithography of SU-8 over a silicon wafer. The microchannels were characterized using a white light optical interferometer (Polytec MSA-400) and the dimensions were 102 µm high and 98 µ wide, as can be observed in figure 1.b.
Micro-drop formation principle and reagents employed
The microdroplets are generated by intersecting flows of mineral oil and a fluorescein solution inside the micro channel circuit, forming an emulsion. This was stabilized adding spam 80 to mineral oil (2 %). Fluorescein concentrations were: 1x10 -6 (M; pH 7) for continues flow experiments and 1x10 -5 (M; pH 7) for micro droplets essays.
Apparatus and equipment
A schematic diagram of the LIF detection system semiconductor laser 488 (sapphire 488, Coherent) trajectory is described as follow: the laser through a fluorescence port of an inverted fluorescence microscope dichroic mirror (FF660-Di02, Semrock) placed on objective (20x, NA=0.30, Leica) and point micro-droplet) was collected by the objective through the first dichroic mirror (Di01 Semrock). Finally the light was concentrated by a an avalanche photodiode (APD-100, acquisition card (USB-6351, National Instruments) and processed using both a) Figure 1 . a) A LIF system implemented over a Polytec MSA-400 non invasive topography system; c
System characterization methodology
Continuous flow experiments were carried out on syringe pump was loaded with the fluor the laser was focused on the micro channel and continuous flow of 50x10 -6 L/h and fluorescence was quantified. Then we set the laser power on 6 mW, after obtained and so on up to 10 mW. The same procedure was applied made fixing the laser power on 4 mW and using three additional concentration 7). Finally, a microdroplet fluorescence essay was performed using a microfluidic chip shown in figure fluorescein solution (10x10 -6 M; pH7) and
Results and discussion
The results in figure 2 shown the sensitivity of the LIF system implemented to relative small changes in the flow rates and laser power. A previous report [ 1x10 -6 L/m . In this study we confirm this tendency and proved flows from 50x10 higher rates are employed to form microdrop the range studied.
A schematic diagram of the LIF detection system characterized is shown in figure 1.a) . A (sapphire 488, Coherent) was used as light source to stimulate the fluorescence laser beam was reflected on a 488 nm dichroic mirror (Di01 inverted fluorescence microscope (DM IL LED, Leica) an reflected on a second Di02, Semrock) placed on the microscope filter holder. The laser line pointed to the micro channel. The fluorescence light emitted by the collected by the objective, later reflected by the dichroic mirror (FF660 through the first dichroic mirror (Di01-R488) and through a band pass filter 500-550 nm (FF02 concentrated by a plano-convex lens (LA1951, Thorlabs) before Hinds Instruments). The signal from the APD was recorded by a data 6351, National Instruments) and processed using both LabVIEW signal express and Matlab.
b) c)
A LIF system implemented over an inverted fluorescence microscope: b) Profile of a micro-channel characterized using 400 non invasive topography system; c) Microfluidic PDMS chip employed for microdroplet fluorescence essays. ethodology experiments were carried out on a microfluidic chip with a single straight micro with the fluorescein solution previously described and a constant flow rate was set. Then micro channel and a fixed power was selected. We started the characterization with a laser power of 4 mW, once the flow and laser power were stable . Then we set the laser power on 6 mW, after its stabilization a obtained and so on up to 10 mW. The same procedure was applied to different flow rates and an made fixing the laser power on 4 mW and using three additional concentrations (5x10 -6 , 10x10 -a microdroplet fluorescence essay was performed using a microfluidic chip shown in figure and a flow rate of 100x10 -6 L/h of both fluorescein solution and mineral oil.
The results in figure 2 shown the sensitivity of the LIF system implemented to relative small changes in the flow er power. A previous report [7] detected a comparable behavior for flow rates from 0.02x10 In this study we confirm this tendency and proved flows from 50x10 -6 L/h to 200x10 higher rates are employed to form microdroplets with higher frequency rate and same tendency An optically pumped timulate the fluorescence. The optical (Di01-R488 Semrock) an reflected on a second he laser line was focused by the emitted by the sample (the reflected by the dichroic mirror (FF660-Di02) and passed 550 nm (FF02-525/50-25, convex lens (LA1951, Thorlabs) before being detected by APD was recorded by a data VIEW signal express and Matlab.
channel characterized using chip employed for microdroplet fluorescence essays. micro channel on it. The flow rate was set. Then, characterization with a flow and laser power were stable the second lecture was and an additional test was -6 and 50x10 -6 M; pH a microdroplet fluorescence essay was performed using a microfluidic chip shown in figure 1 .c, using a lution and mineral oil.
The results in figure 2 shown the sensitivity of the LIF system implemented to relative small changes in the flow ] detected a comparable behavior for flow rates from 0.02x10 -6 L/m to L/h to 200x10 -6 L/h. These same tendency was observed in all Note that the laser power also has a high impact on fluorescence intensity for a flow rate of 200x10 laser power of 10 mW the signal was about 60% higher than the signal obse 
Conclusions
On this work a LIF system was implement flow velocity and laser power were determined power effects were confirmed. Further work is required to find the cross relation between laser power and flow rates.
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